The Effect of Myofunctional Therapy on Children with Sleep Apnea
Jagseerat Kaur
University of the Pacific: Arthur A. Dugoni School of Dentistry

Abstract

Introduction

Conclusion

Obstructive sleep apnea (OSA) is an upper airway disorder and
can affect people of all ages. Childhood sleep apnea occurs in
children if they have enlarged tonsils or if the child is obese. If
children have enlarged tonsils, surgery is the best option.
However, the chances of OSA to still persist due to weak orofacial
and oropharyngeal muscles is high (de felicio, 2016). One of the
treatments to treat OSA is myofunctional therapy, which helps to
strengthen the orofacial and oropharyngeal muscles. Studies have
been conducted with children to show how the use of
myofunctional therapy can help children reduce their apneahypopnea index, and increase their quality of sleep. Children who
have gotten therapy in conjunction with surgery or orthodontic
treatment have shown a significant reduction in OSA (Huang,
2012).

Obstructive sleep apnea (OSA) is when the upper airways
are partially or completely blocked during sleep. Although it is
more common in adults it can also be seen in children. According
to some studies, “the problem affects 1%-5% of the child
population,” (de Felicio, 2018). One of the common causes of
OSA in adults is obesity, and adults show signs of feeling sleepy
throughout the day. The most common cause of obstructive sleep
apnea in children is enlarged tonsils or adenoids, and is often
seen in preschool children when tonsil hypertrophy is more
common (de Felicio, 2018). One researcher discussed how “the
peak prevalence of childhood OSA is at 2-8 years, which is the
age when the tonsils and adenoids are the largest in relation to
the underlying airway size…OSA also occurs in children with
upper airway narrowing due to malocclusion and craniofacial
anomalies, “(Verma, 2010). For children with enlarged tonsils and
adenoids, adenotonsillectomy is usually the first treatment
planned to improve obstructive sleep apnea and reduce upper
airway problems. However, recurrence of obstructive sleep apnea
has been reported (Chuang, 2019) in many patients. Recurrence
or residual obstructive sleep apnea has been seen in 13%-29% in
low risk populations and can be seen to reach up to 73% if the
child is obese (de felicio, 2016). Some of the early signs of
pediatric sleep apnea are mouth breathing, snoring, restless
sleep, and sleep terrors. Obstructive sleep apnea in children can
lead to “low school performances, attention deficit and
hyperactivity, low weight-height development, and cardiovascular
dysfunction,” (de Felicio 2018). Dental health care providers
should be able to recognize whether the child has enlarged tonsils
or adenoids and refer the patient to the appropriate health care
provider to obtain the best treatment or therapy.
One of the therapy methods used to help patients with sleep
apnea is myofunctional therapy. Myofunctional therapy are muscle
exercises targeted especially to the facial muscles which help us
chew and swallow. The exercises involved help strengthen the
orofacial and oropharyngeal muscles. Myofunctional therapy can
use a combination of exercises and devices to help train muscles
to be stronger. These exercises train patients to place their tongue
in the correct position, which is when the tip of the tongue is
placed on the hard palate right behind the front teeth.
Myofunctional therapy is oftentimes used in conjunction with other
treatments such as orthodontic treatment. Through myofunctional
therapy patients have been able to improve their quality of sleep
and reduce obstructive sleep apnea.

Sleep apnea affects many individuals across the world.
Inadequate breathing habits, such as mouth breathing, can lead to
incorrect tongue position and weak orofacial muscles. One of the
ways to help patients get better or improve their sleep apnea is by
going through myofunctional therapy. The research has shown
that myofunctional therapy can help individuals strengthen their
orofacial and oropharyngeal muscles. By strengthening these
muscles, the patients can learn to place their tongue in the correct
place and reduce mouth breathing. However, a lot of the research
shown has been conducted with myofunctional therapy being
used in conjunction with other treatments, such as orthodontic
treatment or adenotonsillectomy. There needs to be more
research conducted on how myofunctional therapy for children
alone has an affect on the airways and how it can reduce sleep
apnea. Most of the research which was analyzed showed a lot of
studies conducted with adults and children and lacked complete
pediatric studies.

Methodology
The study of the use of myofunctional therapy to help improve
obstructive sleep apnea in children through a review of the
literature.

Results
Studies have shown myofunctional therapy can help reduce sleep
apnea in children. Multiple studies have shown how exercises that
target the soft palate, tongue, and facial muscles can help children
breathe through their nose and maintain proper lip seal and
tongue positioning. Apnea-hypopnea index reduced 4.87 ± 3.0/h
to 1.84 ± 3.2/h, which was a 62% reduction (Camacho, 2015). The
control group at the two month follow up showed no changes in
their AHI, which remained at 4.56/h (Camacho, 2015). Not only
did the apnea-hypopnea index decrease in these patients but
snoring did as well. There was a reduction in snoring from 14.05 ±
4.89% to 3.87 ± 4.12%. This was a 72.4% reduction in snoring
before and after the therapy was conducted. Therapists have also
used passive myofunctional therapy, which is when children are
asked to wear device at night to move the tongue in the correct
position while they are sleeping. With the help of the oral device
the researchers saw a decrease in the AHI. The results of the
study showed there was a decrease in the apnea-hypopnea index
in sleep from 5.4 ± 5.9/h to 1.9 ± 2.5/h, and a decrease in the
apnea-hypopnea index in REM sleep from 510.3 ± 11.8/h to 5.9 ±
11.4/h (Chuang, 2017). Different researchers have seen using
myofunctional therapy in conjunction with orthodontics can also
help reduce AHI. In the study conducted by Villa, the AHI was 6.3
± 4.7/h and decreased to 2.4 ± 2.0/h (Villa, 2011).
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Abstract
Obstructive sleep apnea (OSA) is an upper airway disorder and can affect people of all
ages. Childhood sleep apnea occurs in children if they have enlarged tonsils or if the child is
obese. If children have enlarged tonsils, surgery is the best option, however, the chances of OSA
to still persist due to weak orofacial and oropharyngeal muscles is high (de Felicio, 2016). One
of the treatments to treat OSA is myofunctional therapy, which helps to strengthen the orofacial
and oropharyngeal muscles. Studies have been conducted with children to show how the use of
myofunctional therapy can help children reduce their apnea-hypopnea index, and increase their
quality of sleep. Children who have gotten therapy in conjunction with surgery or orthodontic
treatment have also shown a significant reduction in OSA (Huang, 2012).
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Introduction
Obstructive sleep apnea (OSA) is when the upper airways are partially or completely
blocked during sleep. Although it is more common in adults it can also be seen in children.
According to some studies, “the problem affects 1%-5% of the child population,” (de Felicio,
2018). One of the common causes of OSA in adults is obesity, and adults show signs of feeling
sleepy throughout the day. The most common cause of obstructive sleep apnea in children is
enlarged tonsils or adenoids, and is often seen in preschool children when tonsil hypertrophy is
more common (de Felicio, 2018). One researcher discussed how “the peak prevalence of
childhood OSA is at 2-8 years, which is the age when the tonsils and adenoids are the largest in
relation to the underlying airway size…OSA also occurs in children with upper airway
narrowing due to malocclusion and craniofacial anomalies, “(Verma, 2010). For children with
enlarged tonsils and adenoids, adenotonsillectomy is usually the first treatment planned to
improve obstructive sleep apnea and reduce upper airway problems. However, recurrence of
obstructive sleep apnea has been reported (Chuang, 2019) in many patients. Recurrence or
residual obstructive sleep apnea has been seen in 13%-29% in low risk populations and can be
seen to reach up to 73% if the child is obese (de Felicio, 2016). Some of the early signs of
pediatric sleep apnea are mouth breathing, snoring, restless sleep, and sleep terrors. Obstructive
sleep apnea in children can lead to “low school performances, attention deficit and hyperactivity,
low weight-height development, and cardiovascular dysfunction,” (de Felicio 2018). Dental
health care providers should be able to recognize whether the child has enlarged tonsils or
adenoids and refer the patient to the appropriate health care provider to obtain the best treatment
or therapy.
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One of the therapy methods used to help patients with sleep apnea is myofunctional
therapy. Myofunctional therapy consists of a series of muscle exercises targeted especially to the
facial muscles which help us chew and swallow. The exercises involved help strengthen the
orofacial and oropharyngeal muscles. Myofunctional therapy can use a combination of exercises
and devises to help train muscles to be stronger. These exercises train patients to place their
tongue in the correct position, which is when the tip of the tongue is placed on the hard palate
right behind the front teeth. Myofunctional therapy is often times used in conjunction with other
treatments such as orthodontic treatment. Through myofunctional therapy patients have been
able to improve their quality of sleep and reduce obstructive sleep apnea.
Methods
The study of the use of myofunctional therapy to help improve obstructive sleep apnea in
children through a review of the literature.
Discussion
Myofunctional therapy and proper tongue positioning have shown to improve mandibular
growth, nasal breathing, and facial appearance (Camacho, 2015). Through these therapeutic
exercises, patients can find some relief from sleep apnea. In a meta-analysis review, the
researchers looked at two pediatric studies. The studies looked at the apnea-hypopnea index
(AHI) of the children before and after treatment with myofunctional therapy. During the
research, participants were asked to do exercises that target the soft palate, tongue, and facial
muscles. To help strengthen the muscles of the soft palate, the participants were asked to either
continuously or intermittently pronounce vowel sounds. Tongue exercises included “moving the
tongue along the superior and lateral surfaces of the teeth, positioning the tongue tip against the
anterior aspect of the hard palate, pressing the entire tongue against the hard and soft palate, and
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forcing the tongue onto the floor of the mouth,” (Camacho, 2015). The facial exercises were
done to help strengthen the muscles of the lip, and targeted the buccinator and orbicularis oris
muscles. These exercises helped children create a lip seal. By creating a lip seal, the children are
training to breath from their nose and not their mouth. After two months of doing the therapy, the
researchers checked the children’s AHI and found the AHI had reduced from 4.87  3.0/h to 1.84
 3.2/h, which was a 62% reduction (Camacho, 2015). The control group at the two month
follow up showed no changes in their AHI, which remained at 4.56/h (Camacho, 2015).
Researchers performed a four year follow up which showed their hypotheses to be true, and saw
the participants which had received myofunctional therapy had been cured of obstructive sleep
apnea (AHI 0.5  0.4/h), but the participants who did not perform the exercises had recurrence
(AHI 5.3  1.5/h). They also used a polysomnography to see if the participants snoring had
changed through myofunctional therapy, and saw there was a reduction in snoring from 14.05 
4.89% to 3.87  4.12%. This was a 72.4% reduction in snoring before and after the therapy was
conducted. The study conducted by Camacho and peers concluded myofunctional therapy can
help reduce sleep apnea, and in the children studies the apnea-hypopnea index had decreased up
to 62%. Along with this they also showed a reduction in snoring and sleepiness outcome
(Camacho, 2015).
Mouth breathing and inadequate lip seal is a characteristic of children with obstructive
sleep apnea. When a child is not able to create an adequate lip seal it can lead to mouth breathing
and this can affect craniofacial growth and development during childhood. Oral breathing can
“increase nasal resistance and are associated with malposition of the tongue, thereby
exacerbating the impaired development and further hampering the growth of the maxilla and
mandible. Persistence of oral breathing during sleep directly affects the position and strength of
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the tongue as well as that of the orofacial muscles, thereby causing abnormal airway
development and sleep disordered breathing,” (Villa, 2017). In the study conducted by Villa et
al, the researchers had a total of 54 children of which 36 were assigned to the myofunctional
therapy group and 18 to the control group. The exercises included nasal breathing rehabilitation,
labial seal and lip tone exercises, and tongue posture exercise. The researchers in the study used
the Iowa Oral Performance Instrument (IOPI), which measures tongue and lip strength and
endurance in kilopascals (kPa). After 2 months of performing myofunctional therapy exercises,
the researchers saw significant results. The participants which had received the myofunctional
therapy showed a decrease in oral breathing from 83.3% to 16.6%, and lip hypotonia from 78%
to 33.3%. Along with these results, the IOPI also showed significant results, with the mean
tongue strength increasing from 31.9  10.8 kPa to 38.8  8.3 kPa, and the endurance increasing
from 28.1  8.9 kPa to 33.1  8.7 kPa (Villa, 2017). Through the use of exercises to strengthen
the tongue and enforce proper tongue position and lip seal, the participants were able to reduce
mouth breathing and increase nasal breathing. This in turn “improves nocturnal breathing and
reduce OSAS (obstructive sleep apnea syndrome),” (Villa, 2017).
Along with performing regular exercises, researchers have also used passive
myofunctional therapy, which is when participants use an oral device at night. The device helps
children move the tongue in the correct position while they are sleeping. One of the signs of
obstructive sleep apnea is poor sleep, but Chuang also stated “obstructive sleep apnea syndrome
(OSAS) can negatively impact children’s development and systemic health, leading to metabolic,
cardiovascular, and neurocognitive morbidities,” (Chuang, 2019). In the study conducted by
Camacho and peers, one of the researchers had designed an oral appliance which is a “custommade adjustable oral device for advancing the mandible. A bead is mounted on the lower part of
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the frame for the tip of the tongue to roll, which in turn places the tongue in a forward position so
as to open the airway,” (Chuang, 2017). When children strengthen the tongue and learn to place
it in the correct position, they can learn to avoid mouth breathing. One study showed how
“proper positing of the tongue through MFT (myofunctional therapy) has been demonstrated to
improve nasal breathing, mandibular growth, and facial appearance,” (Chuang, 2017). The
results of the study showed there was a decrease in the apnea-hypopnea index in sleep from 5.4 
5.9/h to 1.9  2.5/h, and a decrease in the apnea-hypopnea index in REM sleep from 10.3 
11.8/h to 5.9  11.4/h (Chuang, 2017). After a 1-year follow up, there was an increase in the size
of airway in nasopharynx, which helped children breath at night through their nose. Along with
better sleep, the children also had significant improvement in their quality of life, and there was a
“significant increase in body weight and height,” (Chuang, 2017).
Myofunctional therapy is also used in conjunction with orthodontic treatment to expand
the jaw and correct tongue positioning. In two different studies participants who were on an
orthodontic treatment were also asked to follow a myofunctional therapy regime. Before
receiving the orthodontic treatment, the participants went through adenotonsillectomy. After the
surgery the participants still reported breathing through their mouth and “mouth breathing is
associated with malposition of the tongue, which further reinforces impaired development and
growth of the maxilla and mandible,” (Guilleminault, 2013). According to the research it was
beneficial for the patient to use orthodontic treatment with myofunctional therapy. The
researchers used a combination treatment of myofunctional therapy and rapid maxillary
expansion (RME), which is a “procedure applying orthopedic forces on the mid-palatal sutures
using the first molars and permanent premolars,” (Huang, 2012). When the jaw is repositioned
during the expansion, it can result in the root of the tongue to move forward and help place the
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tongue in the correct position as well (Levrini, 2014). The researchers had checked the apneahypopnea index (AHI) before and after the study and saw there were significant difference in the
results. When the study began the AHI was 6.3  4.7/h and decreased to 2.4  2.0/h (Villa,
2011). The results from this study and the one conducted by Huang and peers concluded a
“combined orthodontic and myofunctional reeducation…was more successful than either
treatment individually,” (Huang, 2012). The study showed that sleep disordered breathing was
reduced in patients that went through orthodontic treatment and myofunctional therapy.
However, one of the limitations of this study was the researchers did not have a control group in
which only one group received one treatment instead of a combination treatment. By creating a
control group, the researchers could have seen whether or not individual treatment would have
shown similar results.
Conclusion
Sleep apnea affects many individuals across the world. Inadequate breathing habits, such
as mouth breathing, can lead to incorrect tongue position and weak orofacial muscles. One of the
ways to help patients get better or improve their sleep apnea is by going through myofunctional
therapy. The research has shown that myofunctional therapy can help individuals strengthen their
orofacial and oropharyngeal muscles. By strengthening these muscles, the patients can learn to
place their tongue in the correct place and reduce mouth breathing. However, a lot of the
research shown has been conducted with myofunctional therapy being used in conjunction with
other treatment, such as orthodontic treatment or adenotonsillectomy. There needs to be more
research conducted on how myofunctional therapy for children alone has an affect on the airways
and how it can reduce sleep apnea. Most of the research which was analyzed showed a lot of
studies conducted with adults and children and lacked complete pediatric studies.
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